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Fig. 1 Full flow channel of hydraulic energy recovery turbine
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Tab. 1 Design parameters of runner with different

inlet setting angles

28 E W% 2 VE X
wit/Kkk H,/m 31 31 31
iR Q,/ (m® + h™h) 720 720 720
B n/Cre min D) 1 000 1 000 1 000
i EA D) /mm 35 37 39
Wi 7y, /(re min D) 62.9 66.5 70.0
PR Q/ (m® 5T 0,293 0. 262 0.236
Rk A B /() 52~70 38~50  30~35
AR Y/ () 60~80 75~95  80~115
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Fig. 2 Comparison of runners
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Tab. 2 Mesh number of flow domains
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A 301 273 273 2.1 || D111 163.8 267.8 6.9

B 40.9 546 67.6 3.6 E 150.7 198.9 326.3 8.1
C  80.2 102.7 205.4 5.8
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Fig. 3 Head prediction in different cases
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Tab.3 Comparison of runner in performance

24 VE S VE ¥ VE X
Kk H,/m 31.61 32.01 30. 91
W Q,/(m®«h™H) 720 720 720
BAQIREE 0/ (e minT D) 62.2 65. 4 70. 2
B Q/(m' e sT 0. 290 0.258 0.236
a/ () 16.97 17. 47 18. 65
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Fig. 4 Comparison of velocity triangle
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Fig.5 Flow field and pressure gradient in runner
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Fig. 6 Pressure distribution on blade profile
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Fig.7 Efficiency curves
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Study on Performance of Residual Energy Recovery Turbine

in Different Inlet Blade Setting Angle
LI Yan-pin*", LIU An-ran", CHEN De-xin"
(a. School of Water Conservancy; b. College of Energy and Power Engineering. North China University
of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: The influence of inlet blade setting angle valued in a large range was studied on the performance of residual
energy recovery turbine. Firstly, the theoretical predicted model was established between the inlet setting angle and opti-
mal unit speed, and the numerical simulation model was determined based on the characteristics of residual energy recov-
ery turbine. Then, three runners with different inlet setting angle were gave for the residual energy recovery turbine in
water distribution networks, and numerical simulations were carried out with the same conditions of flow rate, head and
rotate speed. The flow field and performance of the runner were compared. The results show that the optimal unit speed
of residual energy recovery turbine was negatively correlated with the inlet setting angle. The range of best numerical pre-
dicted efficiency is between 92. 72% and 93. 60% while the inlet setting angle is between 30° and 70°. The inlet setting
angle and optimal efficiency was hardly correlated. However, the range with high efficiency was corresponded to a larger
unit speed with the decrease of inlet setting angle. It is feasible for residual energy recovery turbine to increase working
range by changing inlet setting angle. The conclusions could provide a reference for the design of residual energy recovery
turbine.

Key words: residual energy recovery turbine; inlet setting angle; optimal unit speed; efficiency





